Sick house syndrome (SHS) is a Japanese concept derived from sick building syndrome (SBS), however SHS includes a broader scope of sickness than does SBS. Symptoms of SHS/ SBS disappear after leaving the sick house/building, while symptoms of multiple chemical sensitivity (MCS) are elicited by the chance of chemical exposure after leaving the sick house/building. To establish the concept of SHS, we propose to introduce a new classification for SHS. A total of 214 patients complaining of SHS and/or MCS were independently classified using a new classification by clinical ecologists who are experienced physicians with expert knowledge of clinical ecology and general physicians according to disease pathogenesis from clinical records. The classification is as follows: type 1 (symptoms of chemical intoxication), type 2 (symptoms developed possibly due to chemical exposure), type 3 (symptoms developed not because of chemical exposure but rather because of psychological or mental factors), and type 4 (symptoms developed due to allergies or other diseases). The agreements on the classification made by clinical ecologists and general physicians reached 77.1% (Cohen's kappa = 0.631), suggesting that this new classification was both apt and accurate. Relations between SHS and allergy/MCS were also studied. The cases classified as SHS type 4 more frequently had allergic past histories than did other types. The proportion of possible MCS cases was higher in the chemical induced SHS group (types 1 and 2) than in other types among male patients. For the universal use in clinical practice, it is necessary to prepare helpful diagnostic criteria of this SHS classification based on pathogenesis and carry our study forward all over the country. sick house syndrome; sick building syndrome; multiple chemical sensitivity; Quick Environment Exposure Sensitivity Inventory; allergy
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On the other hand, non-specific symptoms that occur in multiple organ systems due to a small amount of chemical substance exposure after being exposed to a large amount of it or for a long duration are called multiple chemical sensitivities (MCS) (Cullen 1987) . It is different from SHS, symptoms repeatedly continue after leaving the problem indoor environment, but there are commonalities; therefore, the relation to MCS should be assessed.
SUBJECTS AND METHODS
A total of 214 patients (59 males: mean age ± S.D. 42.1 ± 14.4 years old, 155 females: mean age ± S.D. 41.5 ± 12.7 years old) of 16 years of age or older who visited Kitasato Institute Hospital complaining of SHS and/or MCS during the period of approximately two years, from May 2001 to June 2003, were the subjects in the present study (Table 1) . Patients 15 years of age or younger were excluded from the study. In this study, SHS and MCS were generalized considering the indefinite and overlapping concepts and nature of the diseases. This study was approved by the Ethics Committee at the Kitasato Institute Hospital.
The data from the clinical records obtained at the first visit (sex, age, past medical history including allergy history, social history, symptoms, occupational information, living condition, and local information) were all used in the classification. The 4 categories being proposed at this time, according to the pathogenesis of SHS, are described in Table 1 (Ishibashi et al. 2005 ). This new classification was made based on Ross' classifications (1995) and categorized as follows: type 1, symptoms of chemical intoxication; type 2, symptoms developed possibly due to chemical substance exposure such as a new house/building, construction, renovation or repairing houses/buildings; type 3, symptoms developed not because of chemical substance exposure but rather because of psychological or mental factors; and type 4, symptoms developed due to allergies or other diseases such as asthma or dermatitis.
Five clinical ecologists and 5 general physicians independently classified the patients into types based on their clinical records. Clinical ecologists are experienced physicians with expert knowledge of clinical ecology The 1970's energy crisis encouraged the development of air conditioning equipment and airtight buildings for the purpose of energy conservation. As a consequence, the indoor environment at work place changed, and the number of individuals who started complaining of general malaise increased among people working in office buildings. This health problem was named the sick building syndrome (SBS) (Hodgson 1995; Burge 2004) . The cause has not yet been clearly identified even though multiple factors, including chemical substances (Bakó-Biró et al. 2004; Pommer et al. 2004) , biological factors such as ticks or fungus (Cooley et al. 1998; Straus et al. 2003; Wilson et al. 2004 ) and/or psychological factors in employees and other people could possibly induce the problem.
Sick house syndrome (SHS) is a concept distinctively Japanese and is derived from SBS (Aizawa 2003 (Aizawa , 2004 which generally indicates various health disturbances, including a poor physical condition induced by just living inside the houses/buildings. However, in a narrow sense, it indicates the physical effects caused by inhalation exposure of volatile organic compounds, such as formaldehyde or toluene, diffused from materials used in construction and/or interior designing. The concept of SHS has not yet been established medically, but has been given various definitions by researches (Aizawa 2004) .
It seems that SHS does not have a particular characteristic disease concept but rather manifests various pathogenesis: induced by chemical substances, allergic reactions, and psychological and/ or mental factors (Aizawa 2004) . Therefore, it was helpful to place patients suspected of having SHS into categories, such as chemical substance induced, psychological/mental induced, and allergy induced (Ishibashi et al. 2005) . In other words, it was considered necessary to establish the classifications based on the disease pathogenesis as well as to clarify the causes in order to obtain the precise disease concept of SHS and to find effective treatments. Therefore, as the first step to establish the concept of SHS, we proposed to introduce a new classification for SHS. To do this, we categorized the patients based on their who regularly see patients. General physicians are medical doctors who have not had clinical experience seeing SHS and/or MCS patients. A definite judgment was determined when the majority of clinical ecologists and the majority of general physicians agreed. "The majority" always means 3 or more physicians, except for 3 cases in which 2 physicians agreed. We then investigated to what extent they agreed, and if they disagreed, in what points the judgments differed.
In order to assess the relation between the SHS classification and MCS, the Japanese version of the Quick Environment Exposure Sensitivity Inventory (QEESI) was used to evaluate the possibility of MCS (Ishikawa and Miyata 1999; Hojo 2002; Hojo et al. 2003 Hojo et al. , 2004 Hojo et al. , 2005 . Using a simplified screening method introduced by Miller and Prihoda (1999) , symptom severity and chemical intolerance, out of five subscales, were translated into scaled scores. Ten items were self-evaluated by the patient in symptom severity and chemical intolerance. Each item was marked from 0 to 10 with 10 being the maximum. MCS was more likely when the points for both symptom severity and chemical intolerance were marked 40 or higher on the QEESI even though unlikely with all the other scores (Miller and Prihoda 1999) .
In terms of the statistical analysis, the rate of agreement in all and coefficient k (Cohen's kappa) were calculated to assess whether the definite judgments and general judgments were in agreement or not. The chi-square test was used to evaluate the relation between the SHS and allergic disease history and between the SHS and the possibility of MCS, and the level of significance was determined to be 5%. SPSS 11.0 (Statistical Package for the Social Sciences) for windows was used in the statistical processing.
RESULTS

Classifications by clinical ecologists
It was determined to be a definite judgment when agreed upon by the majority of clinical ecologists. The classification of type 1 to 4 based on pathogenesis is shown in Table 1 . There were only 6 patients (2.8%) in type 1, type 2 had the most at 119 patients (55.6%), type 3 had 53 patients (24.8%), and there were 26 patients (12.1%) in type 4. Ten cases (4.7%) were unclassifiable as there was no corresponding classification type. The mean ages in each type are shown in Table 1 . The mean ages of females in types 1 and 4 were relatively young, in the early 30s.
Breakdown of evaluations made by clinical ecologists
The number of doctors whose judgments reached a consensus in each SHS classification type suggested by clinical ecologists and the ratios are shown in Table 2 . In total, 41.6% was agreed upon by 4 doctors, 29.0% by 5, 23.8% by 3, The cases for which a consensus was not reached because of a disagreement in evaluation among 5 clinical ecologists are shown in Table 3 along with the ratios and the classification types. Three cases were disagreed upon in type 1, however all of the discrepancies were included in type 2; 81 cases were disagreed upon in type 2, and 63.0% was included in type 3; 40 cases were disagreed upon in type 3, and 87.5% was included in type 2; 18 cases were disagreed upon in type 4, and 66.7% of those was included in type 2.
Breakdown of evaluations made by general physicians
The number of doctors whose judgments reached a consensus in each SHS classification type suggested by general physicians and the ratio are shown in Table 4 . In total 34.1% was agreed upon by 4 doctors, 33.2% by 3 doctors, 23.8% by 5 doctors and 8.9% by 2 doctors. When compared between male and female patients, similarly among the clinical ecologists, there were more cases among the male patients that were agreed upon by 4 or more doctors than among the female patients in each classification type.
The cases for which a consensus was not reached because of a disagreement in evaluation among 5 general physicians, the ratios and the classification types, are shown in Table 5 . In type 1, 4 cases were disagreed upon, and 75.0% of those was included in type 2; 91 cases were disagreed upon in type 2, and 80.2% of those was included in type 3; 34 cases were disagreed upon in type 3, and 76.5% of them was included in type 2; 16 cases were disagreed upon in type 4, and 
Comparison of evaluations made by clinical ecologists and general physicians
A consensus of judgments obtained by the majority of clinical ecologists and general physicians is shown in Table 6 . The degrees of agreement in Cohen's kappa were 0.688 (83.1%) in males, 0.607 (74.8%) in females, and 0.631 (77.1%) in total. A consensus was reached in 22 cases (10.3%) in the evaluations among all 10 doctors, the clinical ecologists and the general physicians (data not shown). In each SHS classification type, 66.7% (4 cases) reached a consensus as type 1 between clinical ecologists and general physicians, 16.7% (1 case) was judged as type 2 by general physicians. As type 2, 83.2% (99 cases) reached a consensus, the discrepancies observed in judgments by general physicians were in types 1 (1.7%), 3 (6.7%), and 4 (1.7%). As type 3, the doctors reached a consensus in 77.4% (41 cases); however, 20.8% was judged as type 2 by the general physicians. As type 4, a consensus was reached in 65.4% (17 cases); however, discrepancies were observed in types 2 (15.4%) and 3 (3.8%) by general physicians.
Relations between SHS and history of allergies
Chi-square tests were performed for males and females to detect the associations between SHS and the presence or absence of allergy histories, asthma, allergic rhinitis and atopic dermatitis (Table 7) . A high percentage of female patients who had past histories of all allergy ( p < 0.05), asthma ( p < 0.001) or atopic dermatitis ( p < 0.001) were classified into type 4. Likewise, a high percentage of male patients who had past histories of atopic dermatitis ( p < 0.01) were classified into type 4. 
Relations between SHS and MCS
The relations between the possibility of MCS and the SHS classifications are compared in Table  8 . The classifications of types 1 and 2 were categorized as "SHS induced by chemical substances." A high percentage of male patients who possibly have MCS ( p < 0.05) were judged to be "SHS, types 1 and 2, induced by chemical substances." However, there was no notable tendency observed in female patients.
Regarding QEESI symptom severity scale, all 10 items (Ishikawa and Miyata 1999; Miller and Prihoda 1999) tended to be higher average scores in type 1 than the others. Skin symptoms were higher average scores in type 4 than the others, and there was no difference among 4 types regarding airway and/or mucous membranes and affective symptoms. QEESI scores among female patients tended to be higher in all types when compared with those of male patients (data not shown).
DISCUSSION
According to Ross (1995) , behavioral effects induced by indoor air pollution are considered to be either "dose-related effects" or "non-doserelated effects." Based on this idea, we assumed it was appropriate to classify SHS into 4 categories based on pathogenesis: symptoms developed due to chemical substance intoxication, symptoms developed possibly due to chemical substance exposure, symptoms developed not because of chemical substance exposure, or symptoms induced by allergic reactions (Ishibashi et al. 2005) .
According to the judgments made by the majority of clinical ecologists, type 2 included the largest number of the patients (55.6%). However, type 3 also included many patients (24.8%), suggesting that many of them complained of symptoms being induced by psychological factors. Non-specific symptoms might appear under . It was also suggested in the present study that there were some patients suspected of suffering SHS induced by psychological or mental factors. In terms of the agreements on the evalua- tions made by clinical ecologists and general physicians, a consensus was reached in more than 70%. The Cohen's kappa obtained was satisfactory (0.61-0.80) (Kraemer 1981) . A consensus can be reached when evaluations made by multiple doctors are considered together. The classification would be possible and practical. However, the number of cases for which a full consensus was reached in judgments among clinical ecologists and general physicians was less than 30%, and the cases for which all 10 doctors, both clinical ecologists and general physicians, agreed in their evaluations were as low as 10.3%. Therefore, the conditions for evaluating these cases need to be more specific. Questionnaires regarding symptoms and evaluations of indoor air quality have been proposed with the SBS. It is also necessary with the SHS to obtain more ideas about the symptoms using standardized questionnaires (Engvall et al. 2004; Reijula and Sundman-Digert 2004) . Regarding the cases for which a consensus was not reached between clinical ecologists and general physicians, their viewpoints in judgments did not seem to be significantly different. With the evaluation of type 1, there seemed to be a difference in the concept of intoxication. Discrepancies were observed in this classification regarding whether the definition of intoxication would apply only when a high concentration of chemical substance had been inhaled, or if it should include cases in which patients developed acute symptoms as soon as being exposed to the chemical substance regardless of the concentration. Some general physicians considered the symptoms that appeared after intoxication to have been due to PTSD (post-traumatic stress disorder).
Even though the clinical interviews were performed in detail, discrepancies were observed for judgments of types 2 and 3 regarding the judgment of chemical exposure. Actual environmental measurements had been conducted, and in many cases, it was considered type 2 when a chemical substance was detected with a concentration exceeding the value determined in the guideline set by the Ministry of Health, Labour and Welfare (Health and Welfare Statistics Association 2006). However, it does not mean that the chemical substance would not induce SHS if the concentration was lower than the guideline value or that SHS would definitely appear if the substance concentration exceeds the guideline value. It is not clear whether SHS is dose-dependent or not; therefore, the individuals' characteristics should be ade- quately concerned. Discrepancies were also observed in the patients' classifications regarding whether the symptoms could have been induced by chemical substance exposure even though there seemed to be psychological factors also involved or if SHS developed due to the presence of mental disease. Disagreement was observed in many cases whether the cases were to be classified into type 4 or 2. The difference in judgments arose regarding whether the allergies, that the patients had, could account for the symptoms. Many patients with suspicious SHS or MCS have past histories of allergies or complications with allergies (Hasegawa et al. 2005) . On the other hand, dermatitis and atopy are risk factors in SBS (Stenberg et al. 1993; Hodgson 1995) . It seems that a history of allergies or dermatitis can account for the development of symptoms in many cases. Among general physicians, discrepancies also occurred regarding whether to classify cases into type 4 or 3, as were observed with types 4 and 2. The disagreement seemed to be due to the difference in their judgments regarding if diseases such as allergies could account for the development of the symptoms.
Regarding the difference between SHS and MCS, we considered SHS when symptoms disappeared after leaving the sick house/building, and MCS as symptoms elicited by the chance of chemical exposure after leaving the sick house/ building or even when the conditions of the house/building got better. There are also some overlapping cases. In terms of the relation between the SHS classification based on pathogenesis and the possibility of MCS contribution, the male patients who showed a high possibility of MCS were likely to be classified in type 1 or 2. In female patients, on the other hand, there was no significant relation observed between the possibility of MCS and the classification types. That is probably because the numbers of patients who complain of symptoms are generally larger among females, and therefore, the QEESI scores were biased and tended to be high. This indicates that the QEESI needs to be evaluated more carefully, especially for female patients.
In conclusion, for the universal use in clinical practice, it is necessary to prepare helpful diagnostic criteria of this SHS classification based on pathogenesis. With that, it will be possible to give appropriate treatments in each condition by distinguishing the causes of SHS from allergies, psychological reactions, and/or mental disorders.
